Space-Time Variability in UTLS Chemical Distribution
Associated with the Asian Summer Monsoon (ASM) and
Process-Based Retrieval Information Content
Evaluations

Laura Pan!, Jiali Luo'?, Shawn Honomichl!, Cathy Clerbaux3, and
Xiong Liu*

INational Center for Atmospheric Research (NCAR), USA now at 2Lanzhou University,
China
3LATMOS/IPSL, France
“Harvard-Smithsonian Center for Astrophysics, USA



UTLS transport by the Asian Summer Monsoon (ASM)

Questions:

- How well do the satellite data represent the sub-seasonal scale or
the day-to-day variability in the UTLS trace gas distribution over
ASM?

* In what aspects the limb viewing sensors (MLS in this case) and
nadir viewing sensors (OMI and IAST) may complement each other
in their information content for the ASM transport studies?

« What can we learn about the retrieval information content based on
the variability of UTLS CO and O; associated with the ASM

dynamics? Santee et al., 2017

56 68 80 60 72 84 488 536 584 336 372 408 092 128 164 0.16 0.22 0.28 048 084 1.20
H.O / ppmv CO / ppbv CH,CI / pptv CH,CN / pptv CH,OH / ppbv O,/ ppmv HNO, / ppbv



Could the limb viewing sensors (MLS) and nadir viewing sensors (OMI and
IAST) complement each other ?
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Does the nadir sensor OMI O; profile product have enough information to
resolve the tropopause structure over ASM?
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Information content from averaging kernel point of view vs. from process-
Averaging kernels of OMI profile retrieval based point of view
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DOCS -rhe nadir' sensor (IASI) have enough “Process-based information content evaluation”
information to resolve the upper tropospheric CO? g '

. MLS CO 147 hPa
Standard method: “Averaging kernels”

and “degree of freedom in the signals” A priori profile
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The only observation evidence so far that support the model result !



Asian Summer Monsoon Chemical and
Climate Impact Project (ACCLIP)

Primary Goal: To investigate the impacts of Asian gas and aerosol emissions on global chemistry and
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